INTRODUCTION
Econophysics gained momentum in the mid-1990s with trailblazing works of Rosario Mantegna and Eugene Stanley, continuing the legacy of Benoit Mandelbrot. Despite the plethora of knowledge being available (presented in literature review), a threaded study for finding a volatility proxy for India was found to be missing.
Many interesting works took place in the last decade or so. This current piece of study has been carefully cobbled from those works by eminent researchers. Jakimowicza and Juzwiszynb (2015) worked on Warsaw Stock Exchange using fluid mechanics analogy of Reynolds number to identify possible balance or equilibrium situation in a stock market. Cornelis Los (2004) used the same analogy, but for cash flow viscosity management. Two Chinese researchers (Zhang & Huang, 2010) have proved that stock market is nothing but a finite Hilbert space, where different variables (such as price, volume, circuit filter, etc.) could behave like eigenvectors in all possible directions. An eminent Romanian researcher (Racorean, 2015) echoed them as well while proving that bourses are nothing but quantum gates. Putting these thoughts together and stitching them carefully with specific stochastic oscillators generated financial Reynolds number. However, though the financial Reynolds number seemed to be novel, yet one daunting question was left to be answered. Could this very number be able to predict the explosions in the bourses and could it also spot herd behavior in the process. Every new study has to undergo critical test in the process of generating the critical mass around it. Hence, this work would be able to showcase the prowess and utility of the previously defined financial Reynolds number.
The previous work (Ghosh & Kozarević, 2018) rationally linked with valid logic and backed up by a strong measuring tool to identify and formulate an apt econophysics proxy (read as financial Reynolds number) for volatility number (explosive number) and further predicting the number for future as well. All the behavioral gaps were identified and validated as per behavioral theories. Quantum explosion in stochastic time series was predicted at the helm of the previous piece of work. However, some key questions left unanswered though. Since, the financial Reynolds number series is a stochastic time series; hence, Hurst exponent is an apt method of predicting the predictability. Moreover, any stochastic series is said to be having a pattern if the Hurst exponent is more than 0.5. Again, this study delves into the High Frequency Trading domain of Nifty as well. Hence, a comparison (between CNX Nifty Regular and CNX Nifty HFT) cannot be ruled out either. Nevertheless, the more is the Hurst exponent, the more is predictability and, thus, self-similar pattern in a recurring manner (confirming long memory process). Interesting to note that as the pattern intensifies, direction seems to be clear the indications are plausible enough for an evident herd behavior in the transaction levels of the underlying assets. Moreover, if the Hurst exponent is high, the fractal dimension is low confirming the relative smoothness of the surface and, thus, reaffirming the predictability quotient. One engaging puzzle remained unsolved even after solving all these puzzles. Econophysics often talks about power law connection, and quadratic equation connection. Hence, it can only be possible if financial Reynolds number series is connected rationally with such a generalized mathematical construct. Log periodicity has been long used by eminent researchers across the globe for finding econophysics links. This work is no exception either. Cumulative log periodic financial Reynolds numbers were arranged according to their observation point to check whether it follows any kind of pattern or not (see Figure 1 ). This work has only been carried out for the CNX Nifty HFT domain though.
This work has three clear objectives: 1) predictability of financial Reynolds number (introduced in the previous study) in both regular CNX Nifty and CNX Nifty HFT domain;
2) herding traces along with fractal dimensions in both regular CNX Nifty and CNX Nifty HFT domain;
3) finding an equation for cumulative log-periodic volatility of financial Reynolds number in CNX Nifty HFT domain.
Most studies have been aimed at herding and Hurst exponents of stock market closing prices or individual stock closing prices; however, this study aims to discover predictability and traces of herding using a volatility proxy. It's a first study of this kind.
LITERATURE REVIEW
This innovative piece of work is a natural progression from the earlier work (Ghosh & Kozarević, 2018) . The work took inspiration from a work where quantum field has been utilized as a financial field; the work used gauge transformation, or simply a change in coordinates (Ilinski, 2001) . Another interesting piece of work proved the stocks to be behaving like tiny quanta, moving in linear path, where all the impurities of such a micro system can be absorbed by the macro sys-tem such as the bourse (Zhang & Huang, 2010) . This work also showed a clear trace of wave particle duality in stocks. For a very short length of time, the movement is linear till the next move has been found, when it behaves like a wave. Stocks are found to be in a macro system (bourse), which interestingly stands as a proper analogue of a finite Hilbert space. However, purchase and sell happen on various tangible or intangible parameters directly or indirectly influencing the traders. Traders trade within the space of the circuit filters (defining the finite boundaries of the Hilbert space). Their buying and selling behavior are completely probabilistic and, finally, leads to discovery of price (Ghosh & Kozarević, 2018) . As this is related to information availability, hence, the direct intervention of information entropy cannot be ruled out either (namely Shannon entropy). Inside that finite Hilbert space (Schaden, 2002) (macro system), the boundaries are specific and defined clearly by circuit filters put into use by the respective regulatory authorities for the bourses. This, in turn, becomes a close proxy to a quantum well with finite boundaries (Zhang & Huang, 2010) . On the other hand, the glaring warts of Black-Scholes option pricing model has been exposed many decades ago (Bouchaud, 1994) . Geometric Brownian motion, Levy process and Weiner process over the years have showed the presence of residual risk and probabilities of both overestimation and underestimation on many instances. Nowadays, econophysicists are utilizing the idea of universality in social science (Sen Parongama, 2013). These agents-based complex systems (Sinha, 1996 (Sinha, , 2010 enable the researchers to find the strength and stability of the economic systems as a whole from a completely diverse point of view.
Bachelier started this phenomena of econophysics amidst strong criticism more than a century ago (Bachelier, 1900) . His seminal work of predicting cotton price in La Boursa in Paris caught Einstein who, in turn, produced one more work on similar lines (Einstein, 1906) . In reality, Brownian motion used by Bachelier either overestimates or underestimates during crash or consolidation phases in economy due to the fundamental premise of Gaussian distribution. Mandelbrot introduced Levy flight, which is probability dependent along with geometry-based concept of "fractals". A tiny part of an entire system will carry similar surface roughness and other traits of the entire setup. Ausloos 
METHODOLOGY
In the previous work ( (Hurst, 1951) has been checked periodically (checking window is adjusted at 200 observations) for both these data sets to determine the predictability. Hurst exponent uncovered the true sense of herd behavior as well in this work. Further delving in quest for a pattern in the newly developed volatility proxy log-periodic values were examined. Cumulative log periodicity has been implemented to reach an equation, depicting the overall pattern of cumulative volatility.
Hurst exponent
This is an asymptotic behavioral pattern of a rescaled time series. 
( ) ( )
However, some studies indicate that the relationship between fractal behavior and long memory dependence (Hurst exponent) is non-linear in nature (Gneiting & Schlather, 2001 ).
This piece of work is cobbled carefully between econophysics and behavioral finance. Analysis of Hurst exponent opens up three interesting discoveries related to volatility, herd behavior and fractal dimension. Hurst exponent ideally operates as described in Table 3 . Overall observation suggests that Hurst exponent is significantly higher for ReHFT, or financial Reynolds number in HFT domain. This proves that financial Reynolds number in High Frequency domain (ReHFT) predicting volatility is more predictable (see Tables 1 and 4 ) and could be termed as "self-similar "compared to its regular counterpart. It's not stochastic at all; on the contrary, it has clear trace of herding. This means pattern, which is evident, and persistence, which is clearly been observed, were the results of a herd behavior. Investors are keen to ride trends and that causing Herding, ( For that matter, even the financial Reynolds number on Regular Nifty too is predictable and "selfsimilar" (see Tables 2 and 4 ). However, the extent is more so as the intensity for the HFT. Although fractals (Mandelbrot, 1963; Watkins & Franzke, 2017) are local properties and Hurst exponent is a global property (with long memory process), they seem to merge at a certain point. Roughness lowers for a self-similar process paving the way for plausible and possible prediction. Rougher surfaces with higher fractal dimensions occur for antipersistent processes with 0 <H < 0.5 (see Table  3 ). The results obtained in this study match with the outcome of the South Korean study conducted back in 2014. The higher the Hurst exponent, the lower the fractal dimensions or roughness, and surely the self-similar process is highly predictable with a definite degree of herding. It has been found that whenever a particular condition occurred (H > 0.65), either local turmoil or global turmoil has been observed resulting in secular movements either upward or downward (see Table 5 ). Secular movements in stock marnkets do happen when herd behavior surfaces out. In fact, two periods (see Table 5 ) are found to be significantly higher from Hurst exponent point of view (H > 0.8). One seminal study report (Ormos & Timotity, 2016) indicates that heuristics and herding increase during crisis. Similar trace has been found below (April 2016 to December 2016, BREXIT effect, having H = 0.81). Situation based on evident herd behavior of the market participants intensified (see Table 6 ) in the CNX Nifty HFT domain. Hence, it can be confirmed that the HFT domain in the said index has been following a clear self-similar pattern and prominent traces of herd behavior is observed there.
RESULTS AND ANALYSIS
Perhaps, one question remained unanswered here! Hence, the cumulative log-periodic financial Reynolds number in HFT domain (CLPREHFT) has been plotted as per the sequential observation (see Figure 1 ).
The expression for defining cumulative log-periodic volatility over a period of time emerged out as a quadratic equation (see Figure 1 ), where the dependent variable is the measure of cumulative volatility and the independent variable is observations (indicating time dependency): 
where a and c are constants, hence the square law comes out from cumulative log-periodic Reynolds number series generated out of Nifty data in HFT mode (amounting 9 2.8 10 ⋅ data points). Log periodicity represents relative volatility between two trading days. That relative volatility piles up in a symmetric mode and further comes down in the exactly same way forming a perfect inverse parabola. The growth of volatility is symmetric and so as the decline. Thus, it can be observed that cumulative log-periodic financial Reynolds number is a direct variant of an inverse parabola, hence, prediction becomes relatively easy and accurate by the age old algebraic equation. The two coefficients in this case are "a" and "c" respectively. Hence, if a=1 and c=0, another simplified equation emerges: 2 .
In all other cases, the researcher has to calculate both a and c to find out the perfect inverse parab-ola. Inverse parabola signifies the constant rate of acceleration and deceleration, which means cumulative volatility, is a function of inbuilt herd behavior. It accelerates when herd increases in the positive sense and decelerates when herd increases downwards. This reaffirms the periodic secular movement of volatility resulting from underlying herd behavior. Hence, the cumulative periodic volatility for a defined period (5 years in this case) can be obtained as a perfectly symmetric inverse parabola. This cumulative volatility is a function of the frequency as a quadratic equation. Cumulative volatility overshoots to a level of 280 and, then, experiences downward pool in the exact opposite direction with time and observation. Inertia of volatility brings it down to an expected lower level. Inertia in stock markets is often caused by strong presence of herd behavior. Some eminent works from eminent scientists across the globe have found similar trend of volatility over time. One such work calculated EU option prices using a stochastic differential equation with a quadratic volatility term (Andersen, 2011) .
In simple terms, the cumulative log-periodic Re HFT (CLPREHFT) will increase with each observation, pick out around 500 th observation before falling to zero around 1050 th to 1090 th observations. Such a method has been implied before for accurate prediction of currency futures (Bharadia, Christofides, & Salkin, 1996) . Hence, this method could be beneficial in high frequency algorithmic domain with a higher degree of predictability (confirmed by the persistent value of Hurst exponent in Table 1 ) to predict the cumulative volatility and its movement as well. Moreover, financial Reynolds number can be calculated for any stochastic series having an underlying, such as stocks, commodities and currencies. 
CONCLUSIVE NARRATION, CURRENT IMPLICATION AND LIMITATIONS
Characteristics and traits of financial Reynolds number were unearthed in this study in two different domains from the same stock exchange. Financial Reynolds number was introduced in a unique manner earlier (Ghosh & Kozarevic, 2018) to find an apt econophysics proxy for volatility. However, this study confirms the predictability aspect along with the strong footprints of herd behavior. The financial Reynolds number (depicting explosive elements in stock indices) in High Frequency Trading (HFT) segment of CNX NIFTY has been found to be more predictable (see Table 1 ), less rough in structure and more prone to herd behavior. "Crisis do trigger herd behavior in Asian markets" (Chiang & Zheng, 2010; Chiang, Li, J. & Tan, 2010) matched this study (see Tables 5, 6 ).
Whereas Reynolds Number generated from the regular segment of CNX NIFTY has been found to be less predictable (see Table 2 ), more rough in structure and less prone to herd behavior when compared with its HFT counterpart. The cumulative log-periodic Reynolds number in the high frequency segment (CLPREHFT) appears to be a perfectly symmetric inverse parabola, represented by a quadratic equation, making the cumulative volatility more predictable in CNX NIFTY HFT. These theoretically enhance the existing body of knowledge on financial Reynolds number. Perhaps, this helps to attain the critical mass, considering the infancy of this kind of work involving financial Reynolds number. However, the financial Reynolds number is yet to be tested on a global barometer encompassing most stock markets in the globe. Also, regular fractal dimension may be limited while searching for the holy grail of predictability. Hence, future work could well be considered in those lines. These findings could be useful for traders, foreign institutional investors and qualified institutional buyers operating in CNX NIFTY. Predictability, herding and cumulative volatility pattern could well be decoded for select indices used in this work. HFT domain being more predictable with fixed equation and more traces of herding seems to be the future interest for the foreign portfolio investors.
ECONOMIC INTERPRETATION
High frequency domain of a stock market is more predictable and contains an embedded pattern over its regular counterpart. However, this predictability comes with the problem of herd behavior, which could, in turn, form some kind of a positive rational bubble. Since, the regular domain is less predictable, thus, it carries less chances of forming a bubble (because of profound herd behavior) in future.
